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Introduction
Participation and employment rates are lower in most European transition countries than in the old EU-15 countries, but their unemployment rates and GDP growth rates are mostly higher (EU Commission 2004) . The disappointing labour market performance may cause excessive emigration and jeopardize political integration of the EU. The literature in research concentrates on three hypothesis: high unemployment is either still a response to ongoing adjustment processes stemming from incomplete transition, or reflects labour market rigidities, or roots in too weak economic growth. The objective of this paper is to present a comprehensive perspective on unemployment dynamics in transition countries in order to (a) measure the responsiveness of labour markets to economic growth, (b) apply a macroeconomic measure for advances in transition to a market economy, and (c) assess unemployment thresholds of growth. We try to find out whether there is a robust relationship between unemployment and output changes, an approach related to Okun's law. First, this law applies to a fully-fledged market economy. If confirmed, persistent unemployment cannot be explained by incomplete transition. Second, the coefficients of the tested relationship reflect the role labour market rigidities play in transforming output growth into less unemployment. Third, with given rigidities, unemployment is a matter of output growth, ruled by trend productivity and aggregate demand.
The rest of the paper is organized as follows: Section 2 illustrates the stylized facts of labour market dynamics in transition countries with a focus on the 8 new EU members, and provides a literature survey. Section 3 presents the empirical strategy of the study. We test an empirical version of Okun's law, and apply formal tests to the data and the regression results. Furthermore, we use single equation as well as panel regression techniques in order to find evidence for transition impacts. Section 4 reports the test results. It seems that in most countries the unemployment rate is not overwhelmingly affected by transition, but rather by weak GDP growth. Unemployment thresholds of growth are rather high due to fast progress in total factor productivity. Finally, section 5 concludes, relating the empirical results to the politically relevant issue of unemployment dynamics in the enlarged Union. 
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Stylized facts and state of research
Output development, measured as GDP growth rates, took the form of a J-curve in most transition countries (see Figure 1 ). The course unemployment took was visibly different. The first stage -between about 1990 and 1993/94 -knows a remarkable decline of GDP, mainly due to various shocks on domestic aggregate demand and supply, among them shocks on trade among the countries. The second stage shows a remarkable recovery, which lasted until about 1997. This period is the so-called J-curve in output. It was followed by slow down of growth rates until 2002-03, after a new wave of external shocks (financial crises) hit some countries and forced others to consolidate their fiscal balances and increase interest rates. At first glance, unemployment seems to have followed with some delay. In the first stage with massive output declines in 1990-1992, unemployment rates did not increase with the same force, although unemployment in the later accession countries reached a first peak with more than 4 mn persons in 1994, of which in Poland alone 2.4 mn persons. The aggregate unemployment rate of this region of eight countries was at about 12 per cent. But with accelerating recovery in output between 1994 and 1997, the unemployment rate of the 8-country region fell slightly to some 10 per cent in 1997. But then, it increased again, reaching a new peak in 2002-2003 with low but yet positive growth rates of output.
With recessive trends and deteriorating financing output started to stagnate; even the private sector was not able to absorb dismissed workers, and employment in private in 6 dustry even started to fall. However, the stylized facts seem not to link strictly output and unemployment, at least not in the first stage of transition.
The different course of unemployment compared to output seems indeed in line with privatization and related institutions: 'Spontaneous' (unregulated) privatization and first restructuring attempts in state-owned enterprises reduced employment in the state industry, and with already liberalized labour markets, the de novo private sector absorbed a part of the work force redundant in the socialist sector. In addition, the inherited institutional conditions of the centrally planned economy were still at work; state-owned enterprises did not yet respond to demand shocks and relative price changes. With beginning legal privatization -far going mass privatization in the Czech and Slovak Republics in 1993 -, unemployment rose quickly, although output decline phased out. Spreading restructuring measures in privatized firms led to large dismissals in the period that followed, whereby the extent of employment restructuring depended on the method of privatization. For example, mass privatization and management-employees-buy-outs entailed initially less dismissals, compared with direct sales to foreigners. In addition, the bankruptcy regulation had an effect on employment. But with accelerating recovery in output between 1994 and 1997, the emerging private sector was still able to absorb a large portion of the workers dismissed in state industry. More effective corporate governance and foreign investors supported the ongoing restructuring in the almost completely privatized sector.
There are partly severe country and regional differences behind the general picture, reflected in different unemployment rates in 2003 (Table 1) . Most EU candidate countries are small economies, exerted to supply and price shocks in the World economy. The large size of Russia and its richness in energy made many politicians to believe that the necessary adjustment in institutions and on the labour market can be delayed. However, the transition crisis after the Gajdar reforms of 1992 lasted longer (until 1998) than in other transition countries. Also, unemployment rates remained below, for maintaining old structures and institutions preserved excessive labour in state-owned and privatized enterprises. The recent increase in world market oil prices and the devaluation of the rouble during the financial crisis in August 1998 helped the Russian economy to overcome the long-lasting stagnation and decline and contributed to a fall in the unemployment rate.
The Baltic States are not only the smallest transition countries. Being a part of the Soviet Union, they were more dependent on the disintegration of the Union and on each other, which contributed to strong external shocks during the first stage of independency. Most countries suffered a loss in population, most severely in the Baltic States. Estonia lost 14% of its population between 1990 and 2004. More than half of this loss attributed to emigration (Latvia: 24%, Lithuania: 13%). In these countries, the Russian speaking population tended to emigration after the withdrawal of the Russian military, and after the introduction of many laws and regulations discriminating the Russian minority (Hazans, 2004 The institutional perspective seems to explain this phenomenon in essence. While it disregards aggregate demand and supply shocks, unemployment is explained with the conflicts between inherited and new institutions. The most influential theory is the Optimal Speed of Transition (OST) theory (Aghion and Blanchard 1994 , Garibaldi and Brixiova 1997 , Castanheira and Roland 2000 . The basic idea is to relate the rise of the private sector to its profitability, which depends on the speed of restructuring the state sector, whereby this speed depends on government action, the privatization process and the behaviour of the workers in state-owned enterprises. However, empirical research on the OST theory suffers from weak data availability and often remained primarily a theoretical exercise (Haltiwanger, Lehmann, and Terell 2003) . Although some authors try to rely on empirical evidence (for example, Boeri and Terell, 2002) , their work remains far from the application of the usual formal tests. A basic problem here is the singularity of transition, which restricts the number of observations.
A recent strand of the institutional approach is to assume transition as completed and to investigate on the possible relation between unemployment and labour market rigidities in market economies (EBRD 2000 , Nesperova 2002 ). The suspicion is that the new market economies suffer from the same 'Eurosclerosis' like the old EU members. The idea is to find out whether the differences in unemployment rates of OECD countries are related to different levels of labour market rigidity ((Nickell 1997 , Layard and Nickell 1999 , OCED 1999 
Empirical strategy
The model
We estimate country and panel data equations according to the model
α is trend rate of GDP stemming from progress in total factor productivity or technology, 1 α is the coefficient to the growth rate of actual output or aggregate demand. It reflects the ability of the labour market to transform growth into less unemployment. The higher the coefficient, the lower is the market rigidity.
1 − ∆ t U is the lagged dependent variable, which captures dynamic adjustment, and t ε is the disturbance term. D is a (0,1) dummy, which is inserted into the equation in order to capture structural breaks, if necessary. Equation (1) is the empirical version of Okun's first difference models (1962 and 1983) . (2002) confirmed it also for transition countries; however, their approach needs more formal testing. Although the law is sometimes described as 'a-theoretical', it can be derived from a short-term production function (see Sögner and Stiassny 2002) , where output is driven by aggregate demand. The demand for and supply of labour depends on the nominal wage rate and aggregate demand -the standard model of the labour market. We neglect further objections to this choice of the theoretical model 3 , and focus our discussion to the two basic approaches of the law. The first approach (the 'gap' model) relates deviations of the actual unemployment rate and actual GDP from equilibrium values. In empirical research on OECD countries, deviations of the unemployment rate from NAIRU are regressed on the gap between actual and potential GDP. The estimation of potential output and NAIRU is a well-known problem in the analysis of market economies, and it is a probably more tricky task in the case of transition economies with their possible structural breaks 4 We do not follow the attempt of Cazes (2002) (Prachowny 1993) . Applying NAIRU data would also narrow the approach to cyclical variations of aggregates. The second approach is to regress changes in the actual unemployment rate on first differences of the log of actual output (= growth rate). Okun itself recommended this approach in case when potential output cannot be reasonably estimated, as one can assume for transition economies. In this approach, the cyclical connotation does not play any role. This version of Okun's law allows to test simply for a response of the unemployment rate to output variations, and the coefficients give an idea how high the growth rates of aggregate demand or actual output need to be in order to reduce unemployment.
If the law applied, the constant and the lagged variable should obtain a positive sign, and the coefficient to output a negative sign. The long-run unemployment intensity of growth is obtained by deleting the time subscript and to solve for y: Then a fall in the unemployment rate by 1 percentage point requires an output growth rate of 1 2
(1/ )(1 ).
α α −
Data and pre-test
We use annualized data of quarterly first differences in unemployment rates, and real GDP growth rates in eight accession countries from Central-East Europe from the first quarter 1994 until the fourth quarter 2004 (see Appendix for data tables A, B, C, and D). We consider registered unemployment as well as Labour Force Survey (LFS) unemployment rates, so far available (for detailed information, see Appendix). We test for unit roots and the quality of regression results. Equation (1) is a linear-function type, assuming stationarity that means, there should not be a unit root in the data. For most industrialized Western countries one can expect GDP and unemployment data to be stationary. For countries in transition, the descriptive statistics have shown that things might be different. A typical feature of non-stationarity is, for example, the J-curve region leftward of the diving 1994 line in Figure 1 . The J-curve suggests the exclusion of any linear relationship between the unemployment rate and output variations, even if the regression would produce the expected outcome in sign and significance. One may risk saying that until 1994, most time series were not stationary due to the early transition shocks, while in the later period (for which more data is available), the picture is more uncertain.
Regressions
The study starts with single country regressions. Among the available battery of tests for appropriateness of the model specification, we control for stability (CUSUM and CUSUM squared statistics), autocorrelation (Q statistics) and normality in distribution (JB). We compare results of two periods: the first period consists of the entire time span 11 sume that the countries under investigation are independent from each other. Instead it seems more plausible to assume that neighbouring countries such as the Baltic States develop in a similar fashion and that many characteristics of the countries are the same, which might imply that their economic performances are highly correlated. The panel approach assumes the same slope ('Okun') coefficient for all countries. A fixed effects estimator captures time-invariant differences between countries, for example language, size, and location. The use of fixed effects estimators is meaningful for fully-fledged market economies, but not a priori for countries on their way to a market economy, where cultural and other time-invariant specifics might be overlaid by transition specifics. In this case, the more restrictive pooled regression approach (like applied by Izyumov and Vahaly, 2002) ) is more appropriate, assuming that even the constant term is equal across countries. In all cases we used the White robust estimator to account for possible heteroskedasticity as well as serial correlation of unknown form. This yields consistent standard errors of the coefficient estimates.
Standard OLS regressions with a dynamic variable (here:
1 − ∆ t U ) are characterized by the well-known econometric problem of endogeneity of one of the explanatory variable that is, this variable is correlated with the error term. In order to minimize the risk of distortions TSLS regressions with instrumental variables are used in single equations as well as panel equations. Natural instruments are sufficiently lagged variables of the endogenous and exogenous variables; here one can assume that they are not correlated with the error term, but still correlated with the variables to be instrumented. In addition, we apply some other instruments like the US registered unemployment rate and the treasury bills rate, and total exports of the accession country considered.
Test results
Unit roots
The ADF-test is probably the most applied test in the unit root framework. At it is well known, this test suffers from serious size distortions (short time series) and a low power, and should therefore be interpreted with caution (Maddala and Kim 1998). In addition to the ADF-test we also apply the KPSS test. Looking at both to perform a test of stationarity against non-stationarity we expect to gain more insights into the true but unknown data generating process. Out of the 22 single series tested for stationarity, the ADF tests reject stationarity in eight cases, whereas the KPSS tests do so in only six cases. Among these cases rejections appears four times for the first differences in the unemployment rate based on LFS data and only twice for registered unemployment. In the overwhelming cases of GDP and registered unemployment data the KPSS tests indicate stationarity of the data series.
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The cases where the ADF test rejects stationarity do not overlap with the cases where the KPSS tests reject it. But given the short time series at hand we think that the results of the KPSS tests are slightly more reliable than those of the ADF tests. Following the results of the KPSS tests, stationarity of GDP growth is only rejected for Latvia; the remaining cases relate to the registered unemployment rates of Hungary and Lithuania. By and large and based on these test results, estimation of the Okun relationship should be allowed. The slightly weaker results of KPSS tests for LFS data support our doubts with respect to the LFS approach in transition countrie. This instability in the divergence of the two unemployment rates and their first differences could stem from weak survey pre-conditions. Labour force surveys require particular trust into the interviewers' engagement and into the answers of interviewees, to ensure a realistic picture. We do not expect this quality for transition countries at a level like in OECD countries. 5 Therefore, we drop regressions with LFS data and use registered unemployment only.
Country regressions
In OLS regressions the applied test battery detected some structural breaks for the Czech Republic and Lithuania, all located in the year of EU accession (see Appendix Table D) . In TSLS estimations with instruments and time dummies capturing these breaks, coefficients have the expected signs, but are not significant in most cases (Table 3) . Qstatistics report a high autocorrelation five countries, with respect to the entire period. The results suggest accepting aggregate demand changes being responsible for unemployment in the Czech Republic only. Unemployment seems to be affected by transition-specific determinants, so far a period is included, which is still very close to the first transition stage until 1994.
Estimates of the later period 1998:1 -2004: 4, yield a remarkable improvement in significance and sensitiveness of results (Table 4 ). Okun's law seems to be confirmed with appropriate distance to the beginning of transition, while until 1998 the strong increase of unemployment seems to be caused by still institutional and macroeconomic shocks. Okun coefficients are between 0.85 (Hungary) and 2.3 (Latvia), which seems to report a rather high responsiveness of the unemployment rate to changes in actual GDP growth rates. 6 Poland and Slovakia are the two exceptions, where an unemployment-output relationship could not be detected even in this later period, although various transition indictors suggest no larger delay compared with the other countries (EBRD 2004 No improvement in Q * 10 %, ** 5 %, *** 1%
Instruments: (1) GDP growth rate; (2) registered unemployment rate (first difference); (3) US treasury bill; (4) US registered unemployment rate (first difference); (5) dummy; (6) constant; (7) growth rate of total exports. No improvement in Q a in brackets: the runaway quarter. -* 10 %, ** 5 %, *** 1%
Instruments: see Table 3 .
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15 plain this results with sector-and industry-specific transition characteristics. In Poland, low-productive agriculture plays a dominant role for the economy's ability to absorb part of the labour force. However, strong productivity increases in this sector and in manufacturing might be the reason for the yet not existent linkage between GDP growth and unemployment. In Slovakia, this linkage seems to be distorted by the adjustments in the comparably large share of the armament industry, and by some delayed transition efforts after 1998. Okun coefficients are between 1.25 (Lithuania) and 7 (Hungary), and move in the range observed for OECD countries (Döpke 2001, Sögner and Stiassny 2002) .
Panel regressions
The results of panel regression presented in Table 5 are highly significant with respect to the later period. This statement holds for the least squares as well as for the instrument estimates. F-values of instrument estimates show that the pooled regressions are rejected in favour of the fixed effects model in the later period. A relevant part of the unemployment rate seems to emerge from time-invariant country-specific determinants: fixed effects are more divergent among countries in the later than in the entire period. We understand this as a confirmation of that the time-variant transition impact on unemployment has phased out. The rejection of Okun's law for Poland and Slovakia in country equations has no impact on the panel regressions. We explain this by a minor relevance of transition specifics in both countries; furthermore, interdependencies between the countries might have distorted the single equations compared with the panel model. The constant increases in all regressions over time, reporting high productivity progress. In its consequence, it contributes to higher unemployment thresholds of output growth. This effect is partly offset by an increasing coefficient to GDP growth. Nevertheless, unemployment threshold of growth (= 1 0 / α α is higher in the later period (4.5per cent GDP growth) than in the entire period (4 per cent), fixed effects disregarded. The increase in the coefficient to the GDP growth rate indicates a higher ability of the economies to transform output growth into more employment. In fixed effects estimates, a 1-percentage point reduction of the unemployment rate needs a 3 per cent GDP growth rate in the long run; the growth rate fell to 1.6 per cent between 1998 and 2004. It should be taken into account that this is growth becomes effective when the unemployment threshold has been surpassed. That means that the totally necessary GDP growth rate 7 went up from 7.1 per cent (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) (2003) (2004) to more than 7.5 per cent (1998) (1999) (2000) (2001) (2002) (2003) (2004) .
in reduction of the unemployment rate by 1 pp. The first term is the unemployment threshold, the second term is the long-run unemployment intensity of growth. 
Conclusions and policy considerations
The unemployment rate responds to changes in output since the late 1990s, which gives evidence for completed transition. Poland and Slovakia seem to be exceptions; we explain results in isolated country regressions with sector and industry specific transition shocks. In panel regressions, these isolated effects seem to be of minor relevance. The responsiveness of unemployment to output opens options, typical for market economies, to reduce the level of unemployment inherited from earlier transition shocks. This stock of unemployment is inherited from earlier transition. One option is to increase flexibility on the labour markets (increase of the Okun coefficient), the other one is to support output growth at a path higher than until now. The study finds relatively high coefficients, and we conclude on only minor room for additional liberalization measures. This seems to confirm recent research on labour market rigidities. Furthermore, one strong obstacle in reducing this stock is technological progress, which is reflected in the increased constant. The objective to reduce unemployment more than until now would need a growth rate of output significantly higher than productivity growth, which necessitates a higher component of aggregate demand growth. Whether a lower unemployment rate, achieved by a less restrictive fiscal and monetary policy, would entail a higher inflation rate, could be answered only in estimating the NAIRU. But this is a different research issue. 
Appendix
Registered unemployment is calculated by the countries' authorities according to national prescriptions, and report the share of registered unemployed in the working age population, except for Hungary and Estonia; no harmonization is available (see Table  A ). Although for six our of eight countries, LFS data is reported by the ILO (except for Estonia), which contains at least some standardization, the quality is not necessarily better. Survey data might suffer from many methodological defects, particularly in transition countries. LFS rates measure the share of unemployed in the labour force. Both unemployment rates differ in their levels (Tables B and C) as well partly in their first movements (first differences). 
